Stream Characteristics and Other
Considerations for Macroinvertebrate Bioassessment of Puerto
Rico Streams - James Kurtenbach/USEPA Region 2
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Macroinvertebrate Field Collection

Target riffle habitat

Traveling kick net
samples

5 minute duration and 5
meter distance

March-April index
period

Specimens preserved
with 10% formalin



Lab Processing and Data Analysis

100 organism sub-count
for lab ID’s

Family/genus level ID’s

Record ID’s and counts
on lab bench sheets

Reference collection

Calculate Ml scores (0 —
100)



Landscape: Steep Topography

40% mountain (some peaks 1000 m) and 35% foothill
Streams of short distance from headwaters to ocean
High annual rainfall (some areas over 5000 mm)
Elevation and implications for bioassessment



Water Discharge for a Puerto Rico and
Temperate N.A. Stream
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Water Chemistry and Geology

Conductivity used as a
surrogate for geology

Puerto Rico is geologically
complex

Volcanic substrates of the
Central and Luquillo
Mountains

Foothills comprised of
marl, dolomite and
calcareous sandstones

Geological implications
for bioassessment
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Altered Landscape: The Real Puerto
Rico Story

Rapid human population growth
Deforestation

High Dams

Implications for bioassessment



PR Population Growth

Population Growth in PR since 1910
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Puerto Rico Land Use

PR Land Use: 1950s PR Land Use: Present Day
. Brandeis et al (2007)
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Compare US and PR

2004 National Streams 2009 PR Streams
Relative Extent in Poor Condition Stressor Extent in Poor Condition
Nitrogen 31.8 Riparian Vegetative Cover 66
Phosphorus 30.9 Total Phosphorus

Riparian Disturbance Total Nitrogen

Streambed Sediments Fish Cover

In-Stream Fish Habitat % Sand

Riparian Vegetative Cover % Embeddedness

Salinity Chloride
Acidification Riparian Disturbance
Dissolved Oxygen
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Summary on Dams

% Distribution of Dams

38% with dams

o1
m2

Distribution of Shrimps on Sites with

Distribution of Shrimps on Sites Dams

without Dams

41.94% without
shrimps




Condition of Puerto Rico Streams: High
Dams

e Caribbean streams are dominated by a native
shrimp and fish assemblages that require a
marine-upland linkage

 The negative impacts of dams without
spillway discharge on native shrimp and fish
fauna in Puerto Rico has been documented
(Holmquist et al., 1998)

e QOur survey confirms the findings of others on
the effects of impermeable dams



Reference Stream Findings:
Presence/Absence of High Dams

42 reference sites (18 w/
dams & 24 w/o dams

Sites w/o dams had
greater crustacean
richness and abundance

Sites w/ dams had higher
taxa rich., trichoptera
rich., and trichoptera
abundance

Most metric distributions
were similar

MIl scores did not vary



Natural Biology and Information Gaps
Limit Bioassessment?

Taxa richness and
abundance

Invertebrate taxonomy

Functional Feeding
Groups

Pollution Tolerance
Assignments

Marine-freshwater
linkage



Metric Distributions for PRy and
NJ.-.s Reference Streams

Metrics

Similarity

Richness

Taxa Richness
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Non-Insect Composition

Composition of Non-Insects PR

11.56%

31.66% H Oligochaeta
1>.08% B Shrimp
i Freshwater Crab

H Other

41.7%

Composition of Non-Insects NJ

5.29%
5.29%

4.76%

H Oligochaeta
B Amphipoda
u Crayfish

H Other
84.66%



Freshwater Macroinvertebrates: PR

and NJ

Taxa Puerto Rico New Jersey
Ephemeroptera 9 genera, 20 species (Traver, 1938 and Funk, 35 genera, 55 species
2001)
Odonata 25 genera, 44 species (Paulson, 2008) 34 genera, 31 species
Coleoptera 6 genera 53 genera
Diptera-Chironomidae 28 genera (Ferrington et al, 1993) 90 genera
Diptera 35 genera (Flint, 1964; Flint & Masteller, 1993; 63 genera
Masteller & Buzby, 1993) 21 species of
Tipulidae (Gelhaus et al, 1993) 6 genera, 11
species of Psychodidae (Wagner & Masteller,
1996)
Trichoptera 23 genera, 41 species 54 genera
Lepidoptera (Limited Information) 6 genera

Hemiptera (Limited information) 18 genera, 9 species

Oligochaeta 10 genera, 21 species (Wetzel, 2001) 20 genera, 34 species

Crustacea 6 genera (decapoda & amphipoda), 13 species 7 genera (decapoda & amphipoda), 8 species
Gastropoda 14 genera (Holmquist, 2001) 24 genera, 33 species

Totals Approx: 175 genera, 190 species Approx: 500 genera

49% FFG known, <5% tolerance assignments

86% FFG known, 90-100% PTV’s




Recommendations for Future
Bioassessment in Puerto Rico and
Caribbean

Develop field sampling methods and test metrics for streams
in the karst and coastal plain regions

Sample additional reference stream sites and include repeat
Visits
Improve invertebrate taxonomy and develop taxonomic keys

Develop objective pollution tolerance values for invertebrate
taxa

Consider other community components (amphibians, fish,
algae)

Further promote collaborative efforts among freshwater
aquatic biologists working in Mesoamerica and Caribbean
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